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^ ^] ^ ^ ^ 

TFT. ^, S. TFT, ^ ^ TFT. ELit#. -^iS;fe#^^i^-^,fc ^. 

TFT TFT 6^**1 t*L:tei^#, 

^ =.TFT^;^->h^^S^-^a*.E,^-^#f»]i$;fe^f^, 
^ - £ ^#I0J ^ - TFT fi^ E , 

TFT*;r-^-^^g^->{.ig;^g^^__^^^,j^_ YFT6& 
E , ^ - E ^#|JJ f - TFT t ^, 

^- TFT ^'^^^^^Si]t'^^,ifht^mp.S.^^M^^ m 

2. ^n^t^^^^^, ^>MLt TFT, ^r: 
TFT.i;^ TFT.^E9 TFT.->h EL m,-m^m^B.,^-^M 

f =- TFT f» ^ W TFT 60 t ^ 
$^TFT^t-4-i§feE^-->hji;feLE,^-^^5|jjS;fe,^'^^^ 
^ - E ^ - TFT 60 E . 

TFT^;^->i-)$*LE;^->h)g*LE,^-i^:gkf!l^_- xpT 60 
S&E, TFT 60#*l%*l, 

TFT 60i$^E^«5ilti$^, ,«i'&60^^*lE:^#$J^^ TFT 

60**LE, 

^^TFT60«*LE^#$jEL >t#60 i^^ t #i 
^ - TFT 60 t *L^#S>J ^ -f- ^ . 

3. ;K^J^^ 1 604ipt^#, ^#-(£4 1^^ TFT w TFT 

4. 2 60^it§#, X TFT TFT 4-;^ 
^;^60*l'^. 

6. *^^J^^ 2 60iLjt.^>ff,^#^£;^^j^it^^^;iJL>':^TiEti4 



« i^ffl^t^^S^, ^I8L*L^^^ 

^^^-^^,^|^^,^tji>fi:-!-^i&^-^A TFT i^T^m^mt 
M t '^^M TFT fi^ V« , # J. 

^^-j^^f^^# TFT Vos ,^J.ih^^i^t '^iii± TFT 
EL 7G>ff. 

t^-^ TFT ^-^ EL iG#. : 
TFT X#^fej^>tl5, 

^ ^ H ^M*«^-f- i^^^j 2iA TFT 
«t2S.#*J TFT6§ Vcs ,:ffJL 
A EL ;c.'ff . 

TFT. ^- TFT;^-^ EL7G^,:&^j^fi^#4i^^. 
^-TFTx#^^fe^jt,s, 

>^f-^^J»}^M;^^Sl'ftf-i^#^3fcA^- TFT 6^>^ig:^^;^E 
TFT^^XTFTi^A EL/G#. 

& ^ - TFT. ^ - TFT ^ - >^ EL it # , ^ ;5- ^ 6^ # ^ : 
^-TFTX#^^^,t®, 

'^^^-^^f^^M*.iS^-f-4L4&^j2S.A^- TFT ^ji^^i^^U. 
^^2S.4^^J^-TFT«^ Vos ,#J. 



^^-^^^^-^-tVos ^MH^t Sfciiit^ - TFT ^ - TFT 

ll--^m^^^^j^i^:^ik,X^^^^7^ ^^^^^^^^^ 
&^->^ TFT EL >t#, -^ir^d^r^jiiE^^ . 

TFTX'f^<^^fej^>tS, 

^f-^4(gj^#E«.if#^4t##]^A TFT ^iij^i^A^¥}t 
79%iifc#*J TFT6^ Vcs , 

^^^^Mffi^^ TFT 6^ Vcs . «ih^g^6^ t3g,iti± TFT 
EL iG^,#JL 

^ ^ 31. .^^ EL iG-ff . 

12. -#m^^itE^6^^^. ^ifea#^;r^ ^^t, 

t^-^ TFT ^->h EL it#, :a;5-*6^#^£^i-: 
TFTi#^^i^,^S, 

■^^->^^f^#M;ft^^t4^i^*J2it.A TFT d^T^ilf^ A E 6^ t 

^ ^ t Vcs a^l 6^ t ^iiit TFT ^ i^Jil^ g 3t 
AELic#, #J. 

'^'^^ EL 7G#. 

13. # >Mt^. ^^^^ 
&^^-TFT,f-TFT^-^EL m,^t'^^^^^t ; 

^-TFTi'f^^^fe^^a, 

^t2t,#*J^-TFT60 Vcs . 

TFT 6^ Vos .^J-it^^6^taiiS.i±^- 
TFT - TFT viiA EL ic#, if- JL 

TFT. ^-r- TFT ^--^ EL itfr. ^:9-*6^#;&£^-f : 
^- TFT i>f^^4fej^ Jits, 



^^-^M^^m^m^^mp]^^.^^ TFT ^T^mAK 

Vcs #^J#J.2£^f - TFT 6^>i5it^j^g 
6^ t -^itit ^ - TFT 2t A EL it#, #iL 

^g^^^F*3^*r^^TFT. 

15. -^m^^^B^^fk,^^^^^^^^.^^^ ^j^^^ 
- TFT, TFT, ^ = TFT. ^ ^ TFT EL ^^^^ 

^ ^ , f = TFT «9 TFT # ^ - TFT % 

I'Jf - TFT ^m^.&,^M,MMM^^m^^A.§-WT: ^Tii^MA 

^ ^ ^##«J - TFT 6^ Vcs , # J. 

-^^^^^^^ TFT Vcs .:^J.it^^6^%^i£ii.*^ 
TFT^f j::.TFT-^AEL7L#. 

J- TFT, ^.^ TFT, f ^ TFT. TFTifb-^EL^#. m:^*^ 

^^-^^1^, TFT^^e^ TFT#f - TFT 
^'Jl^- TFT ¥im^^, ■n-M.M^m^^mi'il^^- TFT ¥}yf}^i^^ 

^t-^^$]f,-TFT6^ Vcs 

^ ^ ^ ^-^^ Yes .^^ % Mit^.- TFT * 
g^#^ji.TFTJiAEL7t#. 

fe^f - TFT. ^ - TFT, ^ - TFT, ^ « TFT - ^ EL >t^, * 

>b f - TFT » *l K ^ - ^ ^ ^ ^ ^ ^ 

^ ^ ^ itiif =- TFT ^ $ TFT >h^?,^-ft-f-^ AJiJ ^ 

^ ^ Jfe 1*3 6^ t -tiit - ^ t aiiii^ - TFT 



TFT, ^ ^ TFT. $ - TFT. $ U9 TFT ^-^ EL tg^. ^g^S" 

^^->^^J^,^-S.TFT^^E9 TFT#^^- TFT6^;ft^;fet*l^4l 
f J f - T FT 6^ ^ ^ g , ^ J. ^ ^ ^ ^ 4£ ^ ^ _ TFT 6^ 7^) « it. 

^^-MMf^im^- TFT 6^ Vos ,#JLit-4-m^«^tiifcitit 
f - TFT TFT SitA EL # JL 

19. -^m^^^mi^^ik, x^^j¥m^^$.ik, 

^ - TFT, $ ^ TFT, ^ TFT. TH t^-^EI 

^ , ^ TFT ^i; TFT #f - TFT 6^**1 
TFT #JL^«.iS#^.^^^Af - TFT ^t^^A 

« t ^ - TFT 6(r Vcs ; 

6^ t -^iiSit^ j:: TFT EL it#. #JL 
=.^^i^^$ff-TFT, 

t^^- TFT. f :^ TFT. ^ = TFT, ^ TFT EL 7G#, ■S:;5->^6^ 

TFT 6^«*Lg4l:^->|-|g.^^ 

--^^ 1^ i£it$ =. TFT^^ TFT#->h:i«.j^#--f-^Af!) ^ 
- TFT60*;fe.tfe*''&6^j6*LE, 

TFT iifcA EL it#, 
=.^4^f^3^^fr^jiTFT. 

21. 15 6iim.^X^^^-t^, $r^^J^Tff^^ TFT 

22. ^L^*]^^ 16 ^#;&E^i^^ =. TFT 



W TFT*;f;fB|gJ«t*L'tt:. 

24. Ist^'J^^ 18 ^m^X^^'^^ii:, ^#;^^f-^ TFT 

25. ^m^^ 19 6^^^^7fci^#;f ^ TFT 

26. 20 6tffl^4tit^#;3r^, *#*£^f-$X TFT 
WTFT^;r^fe^6^^'li. 

29. *C*J*^9 6^«#iSLib^#:5r'*, *#^A^^pt^#^>^ 

30. ;K^J^4t 10 i^m^^m^^^, 

31. *t*J*^ 11 

32. ^#'j^^l2S^IK^^ife.^f^;5r^, *#4i;lL^;!^itS#^ 




33. ^^]^^ 13 *#^^^ig.it^#^ 

35. ^^J#4t 15 60«^itife##:5-^. 
'fe /f^. 3^ gg ^ ^ ^ ^^^^ 

M . « ^ if m le ^ ^ ^ , 

38. ^^]^^ 18 6^IK^iCit#^;5";t. 

25 

30 40. ^^1^$. 20 

^J. T M t i^rfJ ^^-iH-S^ :EL lfc^^4&M;te*L. 
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^X^M -^tikXt (EL) ^J^, ^fJ^-^HM.Xi^A^ 
EL ^^^^^^H^^-^M.^^n.^^JSi^]m^ EL 
^. ^^^m^^m^t^ EL ^^±^^^^ ic /;r^#6^r-# EL 
EL m^^m^^^^. ^^flj 45 1# EL ^J^^ EL 

m^M±^m, m^^^^ EL m^xm^-i^^^jpi CRT 

^ LCD6^S^^#^ifi:^4t^i&J^ii6^;^,^. 

^^^M:, t (^^T^^-M^^ EL J^)j^^i;ot^B^mX^ (t^ 

^4^i:t.^;r«:^Fa^ti^j!^fe4i(5|6^^:*p^EL>&. EL 

-#^^aA>&. -^^^i^ili 
^60 EL ic#;l:--#^->hra*t. EL J^^-^mJtiiJ^fjM^^^ 



6^ ^ 4^^-^^^^ it . ^ ^-et $t A# - *s ^ ^ i'l > .^ 

^■^ ^ ^ 4^ fit ^^.jt ^ T it- i^^fi^ Ai^. 

EL m-^^itik^Mf^M^A^t, it#tt^ EL it#i£-^ 

S 25 A-^f^X^^^if}-^^^ BOOA^t^^.n^t 9004 
:^t-^^;fe#--f^(^*L>f5-f-^ 9005) ,-^^M^(tm0. 9006) 

9007). ^it 9004 3^*;r->h^^ 
TFT9008 EL TFT9009. TFT9008;:t-.>^^#^,J4^^;fe 

9007 TFT9008 t-A-mM,&^-^m^K. 

^-^m^^^^^ 9005, i5->!-:^#^J EL TFT9009 

t*i^-^t^9oio. iL^sf^fi^r#>ML-f;^)J^-.^t^. 

9010 J^^^ TFT9008 iS:;^^^!^ t (TFT9008 OFF 
^nt^^^mim^ TFT9009 6^^^ t i$ t *t4i |ij 

6^t^l). 

EL ^ ^ TFT9009 6^ i$ *l S #:^^^,J ^ i$ ^ 9006. ^tii^m^K^ 
'fe^j-^ELiL>ft 9011. 9006 i^^^Jjt^ 9010. 

EL 7C4f 9011 &^-'^F9*l,->^R*L^:^iL^t4^tfafe^R*L:tl9| 



^-^ElM. *'^fa*l^ELS-5*TFT9009 6^^*lE;fi#j|fc,:gF8*l 
^ ElJt^ 9011 ^^^^ 9006 

^^^^^^ 9007 4frA->i-3^#>fr-t,^iP^ TFT9008 -^it it 
itt##ilK«:#'4#JL2|frA|iJ«*L#-f 9005 6^j-^|g:^>f^-^ 
(«T#^f>ft^#i{,^^^t^^-|-)^^^,j EL ^:56 TFT9009 

^Af.J ELIK^ TFT9009 t fe-^i^^ 

^ EL TFT9009 :ft^*r < OFF) Bt. t ^ i^l 9006 

EL ic# 9011 6^ §.7f^ t*t, i ifc. EL m 901;1 ^ 

EL«^TFT9009 ^t-|^5t ( ON) N". t 9006 6^ t-iilt^;i^ 
EL 9011 6§ t*l, -fit EL m 9011 ^ifc. 
>h 1 -L ii 6^ , >^ ^ S ^ ilj - g 

M . ^iftit Ji^^^ji ^ ^ IgLfi^ ^ ^ ^ £L it'H^d'r EL 
t6^a^^f-jf:*S^4 EL ^fe>$L:|^itft^et^9t,EL >G#i^^^ 
-^iJtt. m 26^^EL7t^6^t^-t3i#'^«L^EL>&ai|$-|tfi§j5t 

^^EL7G#6t^it,tt4EL>&a;^fi^|^^fl5j^,js. ^-^35 ^ 

^ EL^-ff 6^t2fcSi4|- EL;g£^fi§,Jifh,?&it:*l. 

EL it#tait6§t3S;«'h,EL EL >l# 

tifeit^^l t Si EL iC#6^^^^:i.^^^. j^it. tf^^J^i^ eL 

^tM^ EL it#Ji6t t>^iE^, EL Tt^^^Aifi^A^, 
t ^ 6^, EL S.i^4fclfc^^ ;F ^ ^ e 60 EL it-f^ t it A^F 



i^ T^^^A EL EL TC-fr 6§ % -^fr^^ 

TFT sL^m^m, TFT 6^j6*Lf^i&^. d^j^ii§;t 

'J^^ l,^tfe^TFTX#^^^£0|. 

'^^1 IVcs - V™| < IVosI 

Vos jEl *l E ^ i$ *L g 4:, /gj 6^ t 1 . 

TFT 6^ a # ^ . Co ^ t ^. W/L g 6^ 

'^^2 i„5=: ^CoW/L x(Vcs - Vt,i)V2 

Vcs . ^^-ftgfcA EL ^^S^ t ^. EL >c#6^ ^.^^it^ 

^ EL 7C+^6*| t ^-iAsLtt, m^^f^jL EL iC#fi^ ^>^|S|a^^.«: 

TFT. ^ TFT, f - TFT, I? 29 TFT. EL >G#, 

TFT ^$19 TFT 60**1 t:feL;fai^^, 
^^TFT*;^-4-«;fe.E^->Svjg4S^g^^_^^j,j^^^^^^ 

;55 - E ^ - TFT 60 *l E ; 

TFT*;r->^»*LE^^->^i&;fe.E,^-i^#^lJ^-^TFT60 
a^fe^E. ^ -E€#IiJ$- TFT 60**Lt*l; 

^- TFT 60»*.a:^*IiJifc«^,^¥j'&fi^^4atEit#f!l?- TFT 



^ - TFT 6§ g :t #i.J EL fi^ ^ ^ % fe:^- , 
TFT, ^ - TFT. ^ = TFT. f ^ TFT. EL ^ 

TFT^^B9 TFT 6^|*f*lt*L:*pi^#5ijf -#;fe-f^^^. 

f =. T FT ^ ;f — f *L a ^ - >^ a *L E . ^ - ^ # |ij ^'-5- ^ 
^ - E ^#5»J ^ - TFT 6^ ii*LE ; 

TFT ^;r->^«*Ls^->^igfeg,^-^^J,J^_ -PPY ^ 

^- TFT ^«*lS^#5'JtiS^.,?&'e:<Kj^;fe.E:^#^Jf ^ TFT 

$ - TFT 6^ g ^^fij EL iG# ; ^ JL 

TFT fi^||^t^:^^|.Jf 

^^^■^ TFT^->h EL iG#. :»>5-*6$#*£^-f . 

TFTX^^^j^jtll; 

TFT 

« ^ i^^tJ TFT ¥} Vcs ; :?f- A 

^^^^4|9J*3^# TFT 6^ Vcs , #J-it«^6^ t 2J.i^it tFT 2!tA 
EL Tcfh. 

^>^#.:|■&fe->^ TFT^->^ EL itf^, :^;5-*6§#^£^-f : 
TFTx-ft^^j^jIS^: 

^^^-^^Sf^^m^^-ftf A^^Jii^A TFT 
^ t24.#^] TFT 6^ Vcs ::?f-J. 

^ ^ ^ it - 1 Vcs *>] 6t t iiiit it TFT 6^ il^ A g 2{t 
AEL7t#. 

^-l-^^fe^^ - TFT. TFT^->^ EL :a;5-';^«^#4i£>jfcf- : 



>^^-^4«J^#H«.j&^t4L^*j3*.A?- TFT ^m^M.^ 

M * ^ - TFT 6§ Vcs ; ^ JL 

TFT 6^ Vcs ,#J.iL^g^fi<yt^itit^_ 
TFT^^-^TFTiifeA ELit^. 

*4^|.t&^|5-TFT.f:iTFT^-^ELit#.«;5-*6^#;t£^t' 

f-TFTi'f^^^fe^^PI; 

^^-MMl^^mM^M^^^^m^^^.^^ TFT fi^i^it^i^E 
^%2ft.#^jf-TFTd^ Vcs :#J. 

^ ^ - ^ ^ ^ - ^ t Vcs # ^m t- ^ ii i; - TFT ^ ^ TFT 
TFTx#^|fci^^^; 

>^|5-^^f^^ig^&«^ti|t#^J-2^A TFT 
^t^#^J TFT 6^ Vcs ; 

^^^^J^^^^ TFT 6^ Vos , ^JSLik^^^ t '^i^St TFT ^feA 

at t SfcgfcA EL itfl^. 

TFT ^-4- EL ib^, ^;5-*fit #>(£^ t : 
TFTX-f^^^j^Jgia; 

^ ^ -I^^M TFT 60 Vos ; 

'^^-^^'^^-^^Vcs #*l6^>t3fciiitTFT6^>«Ii3t^iLE.^ 
AEL7t#;#J. 



m T a# ^ >^ 

^ - TFT. ^ - TFT ^ EL >c^. ^ ^ 6t #^£^ -f 
^-TFTX#^{fe^)g;a; 

^^->^^l^#^.;a^#-f-^^^J.^Af- TFT 

^t'^#^J^-TFT6^ Vos ; 

TFT 6^ Vos .#JLit^^6^4-&iaii^- 
TFT ^ ^ TFT EL >t# ; # J. 

-t-M-^t.^^- TFT, f - TFT^^^ EL iG#,:g;5-j^6^#4£^f- ' 
f-TFTX#4^^jtffl; 

-^^-^^f^^M^aiH-ft-f-i^^^J^A^- TFT 6^?^MiLg 
^ t^##Jf-TFT6^ Vas ; 

^ f JO 1^ it - >^ t Vcs # JL ^ - TFT 6^ >^ ^ E 
6^ 1 3fciiit f TFT A EL iC'^h ; ^ J. 

^^^t TFT, f TFT. f =. TFT. ^e? TFT;^->hEL>t# ' 

-^^ , 15 =- TFT B9 TFT #^ - TFT 6^**1 1 *Lii# 
^•J^-TFT6^r«*lE.#Z«*^#^4^^I^A^_TPT6^>^it^^^ 

;8t3S.#^^-TFTfit Vcs ;#JL 

TFT 6^ Vcs .ffXih^^6^^.^itit^_ 

TFT 'M.K EL >c-ff . 

^ ^ ^ ^ ^ $ - TFT. - TFT. ^ = TFT, ^ e9 TFT ^- >h EL TO-ff , ' 

^^->^J|8F«J. TFT^f «y TFT#f ^ TFT 
^ - TFT 6§ . ^ JL ^ ^n^^m) Sit A ^ - TFT 6^ ii^ A 



- TFT. TFT. f = TFT, % TFT i^->^ EL >t# ' 

>^ ^ - TFT 6^ i§^K4?:>^- . 

-j^t^ = TFT^^ w TFT#-^>h^«,iS^^4^A5.J S 

- TFT fi^^fet^L^^tfi^jR^LE ;^J. 

^ ^ «^ t ^ih- i^itii^ - TFT 

^^-TFT^A EL 7t^. 

- TFT. f ^ TFT, f = TFT. f «z? TFT ^->N EL ic# ' 

^ ^ - TFT 6^ ^ E 6§ t -a ; 
-i^f --^^ , ^ TFT TFT #^ - TFT fi^;ft^*L t 

^'j^ - TFT 6^ iS^E. #JL ^,«.M#-§-^^Jij^^^_ TFT iOyfjMj* 

^*a^^J^-TFT60 Vcs ; 

TFT fi^ Vcs .#J.ifc->^^^^%3^itit 

^-TFT-^AEL>t#;#JL 

OFF TFT. 

«J ^# T ^ iSLit S # 65 * . ^ >^ ^ 

- TFT, % =- TFT. ^ ^ TFT, ^ «s TFT ^ - >^ EL ' 

TFTiJp^«9 TFT##;-TFT6^;to:fe.^;fe.^# 
^'Jf - TFT 6^«*IE, if-JL^?«.j^#-§-^^Ji«tA^- TFT fi^^it^;^ 

-^45*]^ -TFT 6^ Vcs ; 
-^^-^4^ Vcs TFT ^^T^il^^AE 

^ t kS.iti±^ ^ TFT alA EL it# ; # JL 



1^ OFF ^— TFT. 
^^^^t h^^ - TFT, $ TFT. f =. TFT, f .9 TFT EL 7C# 

i^^-TFTfi^^$4s.&^#->^^^6^^^; 

^ ^ - ^ ^ it it ^ T FT ^ $ w TFT # - ^ ^ ^ ^ ^ A 11) ^ 
- TFT ^m^^iSi^ti!(}miSLK ; 

^TFT a^A EL >t#;:?f-JL 

=.J^ t OFF TFT, 

r TFTi^^i?9 IFT^tJ^^^^.^ 

S 4A ^ 4B ^^J «^ 6^ - 6^ ^ ^ g . 
S 5 A^A^J!!j^S^^^6^9f;^g; 

® 6 ^^^A$.J^A#*L^-§-^^^^;^;^^^^^^^^_^ 

a lO^^AfJjrf A^iL-jr-f-^^^S^^^feHt-f-^fiO^-ffi^-^N 
S n A*AiiJ^A;itfe^r-f-^;^^^;ttf;fe#^^6^-f|-^it->N 

® 12 A^Af.J^A#^>ftt^j^^^#;fe^-f-^6^^-f-*^->|- 

a 13;^:f A^^.Ji^;gjt|i^4^^^;g|gg^_^g^^gg. 



® 22A J>J 22C6$7FtS;^^;*Li^|gs§it.ifc|&#60#Jit:5-^; 
ffl 23A^ 23Bfifr^tffl4L^4^it^6(r^it^#fi§^Jit^*; 

e 25^-#t^^itS^t6^->h^*6^»%i^g; 
S 26 i§ * ^ - >h EL ^# 6^ t - 1 ; Ji^ ^ 

^^^^ 1 

ffl l^^^^f 101 *^-^i5fe^^^Si(»*l#.5-^Sl f«J 
Sx4:-), A^il^f ^ Gaj A4t*l^r-f^Gal S) Gay^L-) . 

Gbi(^##:^.^-f^ Gbl I'J Gby 

f-t 101 a^;r^-:?^5^ TFT102, |5:^^^ TFT103, 1 
TFT104, EL^^ TFT105, EL x-ff 106 107. 

^-^^ TFT102^? Ji^j^: TFT103 ^^^^^^^^M!^ 

^-^^ TFT102 *;r->^i^*t.a^->^)ft*La,^-^#^l]>t 

#^-5-4 Si.^-gi^#«j EL «^ TFT105 
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Tm04 

-~ff-^ TFT102 ^n^l^^i^J^E^^^^m$ 
-^^ TFT103 fi^i$*LE;^«;feg4:-. 

f'jEL^^TFT105fi^>$*lE. 

# TFT105 ¥jm^^^m Eim m^^^^t^u,Eim loe 

EL ^. EL «^ 106 6^#i:%jL:^#4&^-EL #;&^h#6^->iv 

^-^^ TFT102 ^I^^^Ji TFT103 n J^jil: TFT p 

%'^##) TFT104 T^a^ n ^^lit TFT i^:^;^ p^it TFT. EL it# 

§-t%^'fti^rmfe,?aJft^t;fe>f^i^l53:^,EL TFT105 ^i^A p 
it TFT. ^-:5-®,ia^#X^iL^^^^)r8^^|^^^^^^g^^ 

^^TFTIOS IL^^nJ^ilTFT. 

107 TFT104 ^^^t^^t^^^^^ 

1^- 107 B - TFT102 103 ^^Wi OFF Bt^ 

ip|^l!^Jfc^#t3t^|.j TFT104 ^^^^^^^n^&:^m¥jt& 

100 ^4-^^:1-^?^, 110 ^-^^i^^^mT^^Jt^., Ill A^A#;fe 
l-t^^ 100 *;r»*L^-f ^ SI iBj Sx, A^ff^L-fTf ^ Gal fij 
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Gay, ^iF^^^^^ Gbl $J Ghy.^^i^^ n Vx. 

ji'J^ii,^^A^^ Ta t6^IK^i^-^LS^^4| Td fit^im^ 

«S3At^ W .OFF ^*>1«#^A# 

-f- ^ ± 6^ ;5r ^ TFT ^ ^ OFF ;R ^ 6^ ^ ^ . 

^^J^MM Ta t^^i4#^A#^#-f.^ Gal Gay, 
^^*^#rf ^ Gbl I^J Gby. fe^t^ Ig ;l:^mA^^j$*i^^^ 

^Si S>&^-^^TFT102:^^^^^TFT103 ON 

TFT104 ^j&^E^^mitn^ yu^M.m^"^ 

TFT104 X^^^^^s , g t « Ic Ios6^i£ 

^'^I'lt^tSt Ic M^Ai$fe^-f^ Si, ^M^iii Si t 

^^A^^Ta^^Bf,m^^^Td ^i^. ■ 

B 3B;4^^*^J|^Td t^A^J^A;^;fe#-f-^i^^^;ftj;fe^^ 

Gay, ^&A^^i^#^^#*Lftf ^ Gbl Gby. 
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S 4B;l:-^^i^^^^^ Td f^irtl^. f-^j^ TFT102 
-^J^ TFT103 OFF t -^fe^J TFT104 6^ j$*Lg^^^ 
t iS^ Vi # JL^#^-^6^ . 

#6^ Ic Sfe#i& hu^^^MM Td t. EL TFT105 -^i^ON 

t bfe-^A EL x,^ 106 -fit^-^it. 

^A^mal^^^^^Tdl^t^f-^ I'^^^^i^'tf ^A 
Ta2*^S^^^ Td2*^ f-^ 2^lt^:t)t^^^, if^M^MM Tan 

® 5 ^^^MMMf¥i n >h^A^;|8 (Tal if Tari)^» n ^^irM 
fi^ ^ A 4t ^ S ^#;fel>fir^ ^ ^ ^ 

Ta^-zh^:^^^ Td#^->>^-f-^g^^ SF. ffl-f^ ^ 

^4a:^;K1^#-f-6^^A^^Tam^&^^^Tdm4^AT->^^^fi^^ 
SFm. 

^^MM Tdl $J Tdn T,dl:Td2:.. -Tdn = 

2'':2':... :2"''. 

^ifij^^^nMt^ EL ^^f^^^f^n^ EL s^it'«s;F-^^;f; 
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3 

® 1 *. 2 «f * (4 * ^ « 44 * A g # T « B t $ * « 3!!. 2 t « 

Tal t, A5A**Hj^^K^ t* 111 iSl^Aft* 
« Gal »Af-ift#^^(^^i4^^.^)_^^^^^^^^^ 

i**^* TFT ON Gal «4 
«t-raa ON. 

Gbl. B*.|!-«JiS4«.*t«*^ELffi^iTm05*t*OFF*t^ 

> ^(■■taaAiSfe.^^^ SI sj sx. 

^ TFT102 ^^j^ TFT103 Ic. 

It^X t . 1% A;i«.^^-f ^ t ^ T ^ ^ Vi 
Si Ic 

^ Gbl ^;t,d:ifet. TFT102 ^^^^f-^ TFT103 A^m. 

3£#^)TFT60^^E^^^E4L|1J^#.^il-*j,,EL^i& TFT105 
OFF 4^ ^ . a ^, t ^ ^ vi t ^4^^^ EL 106 «^ ^ 

•r t fe, £L 106 ;f;<^iLit. 

% ^*t^J TFT104 60 ^*LEife:^#$J ^ «^ vi # J.-fil#^-^iO 
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f * Ic-ft,«^ I«*tft«lta*»J£#«fftaft*J TFT104 64 Vo. 

^5** ^ Si. «*t#-f.^ Si'^tft 

8^f.*6§JLiF^^ Trl. 

Gbl. ^ Gbl A4»*L#^^ Ga2 ^} Gay 

^^>&45L^i6ii#^A4»*L^f ^ Ga2 ^ 8t^^§^t^^#;fe#-?• 
^^^^4^ Trl t, ^ A;|t^^-f-^Gal t. rfhM.iF^^ 
^^.^Gbmi^t. aA.f-^^TFT102i^^-^^TFT103«t^ 
^ OFF, rfh^^iiiX^^J^^-^^ EL J®^ TFT ifc-f it ON 

t ^^*>J TFT104 6^ »*L E^^#$,J t^^Vi if JL##^-^6^ 
t^(t^t^). S^A**L^-|-^ Gal ;f #*iit8t, 107 
4^i^#>fc^A^4S Tal t&ifi^t-^i^^ TFT104 ¥j Vos . -^il- A 
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^ Vcs W^y^^ 2 ^m^. t ^ iDsiiit-l-ii ON ¥j EL TFT105 
•^X EL >Gfh 106, EL iGf^ 106 

i-^^ilfe t :^A**l^f ^ Gal ft^ ^ Hm^'^ Ic 1 
TFT104 6^ Vo, - 0. n^,>^t-^m TFT104 fi^^^LS^^^feg 
t2t.2fc^,ELit# 106 ;f^^. 

^i^f^i^A^X EL 7t# 106 A^^^M.. it#^ll^itA^#-^^ 
^^^X^-^--^J:6(jt.H|.6^^^^^ ^^^^^^^^^ , 

^ Gb3 Gby,;tt^:f Trl «^ 

t6^S>F^^Trl. 

Tdl. ^^#*L^-fa Gbl ;f#it^t.^JL^-^Ji6^|Li|-t 
6^^^EL IK# TFT105A^«tOFF. JL^ji^;f;^#^Aif4t 
^-f-^ Gal, 

e>&^-^Ji6^^>^^tt6^l EL^^ TFT105 OFF 4^4^, t 
•^^n^j^'M EL 106 6*1 t fe. ® A, ^ - 

© 8C :4^-^_hfi^-^^t^^^;jt*L#--§-^ Gbl j^^A#*t 
Gal '^;r*itt9t6^7^tffl. ^-^^ TFT102 if^f^^^^ 
TFT103 ^*:^*r OFF. EL «^ TFT nt^SL^^t OFF. EL 7G# 106 



-^J:fi0^t«^#E*^^ Tdl Trl ^ 

Gby. Trl '^dl, f^tiH^f^^ 



^^^^^^X^^t^^A^^^X^^t^^n^MM Trl 
^nH,A^Amt^t^4^ir^MM Tdl ^i&^j&,stif-i#i^# 
^A#^#^^ Ga2, ^^^-MX^t^t^:^^^^ Xa2 

^^^^^^^^^^MM Tal t-#,E^m^;^^jf 
Ta2 f^it=^^tMt^$2i^m^MM-f, 

^^-^Ji6^^t«^^A^^ Ta2 ^^^;&. ^4^;ftf-^Ji6^ 

Ta2, fi.^^<kA^^MiXi^^it. 
^^i^^^^X^^-^^^^^X^f^i^^'^^^^ Ta2 fi^^ 

^>^^^^-^X^§.ti>^KiT:MM7r2. -^S^^^S Trl ^ 
^*^^Tr2 t#M^2#:&^,«.^^-f-,A.^;8^^^^^^ ' 

^f^-0.X^$.^^S,^^^lY2 ^i&4ijgr,^A^^Ta2^^ 

^^■^^X^$.t^^^^^Xif]^t^M.iF^m Tr2 
Td2. Td2 ^-^±6^|L^;f;^4tifc^^. 
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M Td2. Td2 H.^mJ^ii^^tM,^^X^3.^ 

it-mstmf, if A^^ Ta, Mi^M^ Tr ^4^^MM Td 

® 6 4^^^A;^*L'f|-f ^Gal 5iJ Gay 6^i^#j^xt-^^>^t;^>fi:-f- 
^Gbl$J Gby6^i^#^^A^48.Tal.^^^^Trlif.#a^^^Tdl 

6 ^t#ifc4:KT^^^^A^4^ Tal,^^^^ Trl 

Tdl t6^##,T«^i|L^#|L#^^-A^^Tal ^jTa(m-l),^*^ 
^ Tr Tr(in-l)^#^^^|g Tdl fij Td(m-l) t^^^-f^. S j*, 
^-t6^^^4i^'A^^ Tai 5iJ Ta(n.-l).^#^^|5^ Tdl JiJ Td'(m-1) 

^11 Tam ^^^m. m^4^iL«^ t4L->hA^ 1 ^.J n ^tit^ 

it. 

l-t^>&^^±6^#.^6^^AJ^^ Tarn fi^rast, f^^;^t^-^-h6^^§L 
t6^^^^^ Trm. Trm t^Mf d >fiit^:iCj^'fr-f- * ^ 

>^t^-^Ji6^|.-|-6^^^^^ Trm ^i&^tjg-, ;te^^:^ A^^ 

Trm. 

Trm #X^i&-/^:f Ta(m+1). 
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^Afl49 Ta.» M Tan Trm 9J Trn fi^m. HJfc 

i^^t^^AflJte Ta.*J Tan t;.^it*a*. * 
*i7F«*TrmS]Tri»t«.*S*. 

f f i ' n tL«:^««<r-f Tal *J Tan r Tal 

* 2 *J „ eftf *«<r^*;^;a J-Taz fij STan *.# 
flAt«r^f«)*«-aji4(||L*«:?A^« Tal. »Ata.-t^it# 
S M « ± 44 |L * « - « ^ i|, ^ ii, 8^ _ it ^ (U _ ^ 5 ^ _ 

s * « a «.« * J.- -f 60 '^. !iL *a T ft-^«.a Ba «L« « . 
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Trl:Tr2:rr3:... :Tr(n-l):Trn = 2°:2':2':... ;2'"-2'.2'-" 

«»r*S#^*t««4SA* 100». BA.*.*->m*ATri 
t *1 "^.f^'^tt^ Tr3, TrS ^ Tr8 

( £ Tain) . 

Trl ^] Trn T.:t#lt*L6^^fc4^^. ^^^^^^^^ 
^^t.lrl ^^^..^ Tr3,Tr5,Tr2 JJJ^ 

^mtMiitm-'^t$^^^M,-^M^^W^^^ EL TFT 

LDD E^**lt*l* jb#-M£J^6$,^4P,^&?t 
t,®^,'&^*^^$lE^rt6^-#^LDDS60-^^4L^^6^. 

^^m^^^^tt;k^-^X¥,f^it¥J^^.MM Ta i^^.* Y 
# It Ife ^ >^ ^ Ji ^ ^ tfj ^ 6^ ^ ^ g ^ _ 
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«Tj|.*.jii.S8**-«ii«,8J, 
1 

s-'«fl4iii«#'ef-«fljsjf (5). 

^^^st) 2 

5 ll^n'^^A^^(Tal^^JTan)^n>^S^^^ (Tdl^^j Tdn) 

^"T^^^ SFl fij SF6. 

"t^MM SFl f-^ 1 SF2 ^ 2 

,;«ti«T6^-f SFl n SF6 rr 



^^^>^^ (Tal *J Ta6)^^>|-^45:^J^ (Tdl n Td6). 

J ^^->^g^, ^^^^ Td >^-*ft^|g 

^^MM Tdl f.J Td6 fi^^^it^i^j^,! Tdl:Td2- -TdB = 

^^^^ 3 

« 12^(n+l)>N^A|3 ^(TalJ.J Ta(n+l))i^ n ^^^^^ (Tdl 
^•jTd(n+l))^-MJ^^t6^-^Bt^S. 7K^i^^4^iSj,^i.^4 

^MM SFl J&J SF(n+l). ^^^M SFl S.J SFCn+D^^T (n+1) >h^X 
(Tal M Ta(n+1))^ n -fS^^^ (Tdl JiJ Td(n+1)). 
-^^A^^ TajD(m;m!! (n+l)£® fiO-g:^^)^^-^^^^ 
^ Tdm;*^^-4-^#^4^ SFm. ^AJ^JJB Tarn Jti&AM f-^->{i|t1^ 
^^^tfi^-^-^^^JjS.-^tii^teJLT^pl:^^^^ Tdm. 

^^MM SFl^J SF(n-l)^»J#:^i^^ l^'JCn-D'filtl^^t^'fr 

"f-^^M SFn^SF(n+l) tJ8j^t^->h-fM^J^. 

i& T^^-/{-a^, ^A^J!8 Ta Td >^-«J^^ 
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^ ^ M Tdl f.J Td(n+1) ^^M^^^^^M^ 
Tdl:Td2:... :(Tdn+Td(n+l)) = 2°:2':, . . :2^'''". 

-t ^ # ^ ^ # t )^ ^ ^ & ^ ^ ^ ^ $ ifc *U =^ 2 £ ;f; ^ 

^^m^j^^;^ n>28t^^t. it-'mmy:iyhmm 1^2 
^ 2 6t®^;5r*ti^^ 6#^^*M#^. t^LT 
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Tal 

TdL 

Tdi ^■^H,^-0.±^^t:^^t^&n^, 

^^-^Ji6^^^t.^^fi#:f A^^ Ta2 Bt^A^ 2 -fi^^i?. 
it-#>f^ii^ t. ^A^4^ Ta. a^^4i« Tr i^A^K^MM Td 
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4f-«J:««.-<-«^AflJ!s Ta5 Jffe 1* * ^ is^ 

Tr5. TrS t, |t*«M» 5 Hitt^m^ 

^^^^±6^^t6^JS^^|| TrS ^-i^^J&,^-^±6^^^6^ 
i^^^^ TrS ^M.^it M^.MM Ta6. 

Ta6. >fc^-^Jifi^^ti^ 

ti^S^^^ TrS ^J.?fi^^A^^ Ta6. 

^^^m±^^t^^^^±^^i^^:^^^^ ^^^^ 

Tr6. 6 ^It.^^^C^'fff ^it^ 

Tal. 
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Trl:Tr2:...:Tr5:Tr6 = 2°:2': . . :2^•2^ A^Ptt-^^^^^f^ 

^ EL ^^^^^m-^^^H MP^^^^, ^dip, t 

^ Trl ^ Tr2 fX^, ^ f^t^^AttA 5%. i^^^^jllLt^ Tr3 ^ 

-t^l-t^^^A^^ Ta5 «^^A«S«Jf Y ^Jifi^H^fi^^A^^ 

Trl ill Tr6 Tiit^tt^Lfi^^fc^^^. 
«^t»Trl^«;TK:t^Tr3,Tr5.Tr2, ^ ^, -^^ ±6^ ^ 

T Hi>y.^ - ^Ji 6^ 1 6^ ^ A^ ^ Ta fi^ ^ A ^ Y it Jt 6^ 

ifc Jl S ^ A P3 ^ g 

rj^Y,-^^7hr^t^iF^j^;fn^t¥j EL 7c#t^«;F^fi^ EL# 

5 

m^^9fKir:MM Trl 5iJ Tr6 ¥j^^m^, ^J^^^ifi0(it¥j^Viy 
in=5. ^^-'&^^t^|^^**!|65^^<5l<si;i^«fe;it^ 2 
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^**-aji4^#.*«(,i#;gj^Tr4JfiJH4<fa#^Jft Xd4 
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it. 

1 5i 6^|t^;^^^^6^^^^^ Tal Ta6 ^ EJal ^- 

^^^^^ 2 t6^^^^Tdi.^##i|.t^,|9f ,a^^^;|^ 



^#^i&#^-^J.6§|.ti^S^^^Xr4. l^^^^.^48Tr4i^^ 

^A^-^±¥j$.-^^^:if.^^ Tr4 ^JL^i^#S^^^Td4. 

Td4 ^i#8t, ^-MJi6^^^;F#ig.it:£^. 
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♦ i^Sip^J^ Tr5 ^JLffiS^A^JS Ta2. 

Tr2. tt*S*;5Jft Tr2 
Tr2. 2 -aft^ftja^-f-JtAS 
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^^^^^^±^^t^^mJ^^$.t^4M.^MM Td2 6^ 
^it. ^it-^#it^ t, ^A^4? Ta, M.ifMM Tr Td 

Trl:Tr2;. . . :Tr5:Tr6 = 2«:2': . . :2^2^ X^^t4^->MLt^ 

— f^t^^^^T^^Jj^t^^fi^^^;!: 100%. 

^ Trl ^ Tr2 t^Lit, «^t6^r^>l^^ 5%. ^^-^t-^^ Tr3 ;^ 

Tr5 tiLit,i^|Li|-6$^^^;i32%. 

a^^J^ Trl lij Tr6 ^>St^a*Lfi^^fc^i^#. -W^^-ifi^JJldO 
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m^f,TTl^^rrSkA Tr3.Tr5, Tr2, . . . , f^if^, -^^Jt^tj f^^i^ 

# Ife ^ ^ >^ Jl m tJ: rf{ ^ P3 ^ jg- Bfr ^ gg ^ ^ 

i if. ^# t ISI * A S ^ «^ ;f: 3# ^ S ^ ^ A 6^ 15. t ^ 



^ife^F^ 6 

^'fttfi^a?&;5r*6t-8tBj. ^i^i^ jftiHT ,m^n-2. 

Trn iti'J^A^ - ^^^^ Trn_l j^^^S^r^^ Trn_2. ^- 
-^^^:«3 Trn.l Trn_2 ^Jfj^j&tf Aj^ls 

Tan_l Tan_2. 

1 n ^^^^iS'^-f-fi^r:? A^Jlg Tal HJ Ta(n-l)6^j^.*,. ^ LTal 
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M-^MM. * 2 « n ETa2 SjETa(n-l) 

f f«*W«lTr(n-l)itT„_l*.Trn_2«^tA*£I*S|;?. 
Trl:Tr2:. . . :Tr(n-l) : (Trn_l + Trn_2)= 2°:2'- •2"''2""' 

J: # ^ # t ^51 ^ ^ ^ ^ 6*1 ;f; ^ S ^ ^ ^ 4 ^ 5 ^ ^ ^ 

=^ ^ # -f 4IE # ^ i 6& ;S Tf: ^ 4^ . 
7 

603 1 4 A, 604 A^^^t^ B, 605 A-^ 
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SP*ttA5)«ttf4g 602. * 

^ it-it Bt-ft^ SI 

^ # # A (LATA.l 5«J LATA^x) t -fi^^ . 

A603 ACLATA 1 S 

LATA xh^^,4.^e^„^^^^^ ^^^^^^^^^^^ 

-fc— >h 4?r ^ # j& - ^ 1^ ^ ^ ^ 

^##^t^B604 6^^>h#^§B(LATB_lf.J LATB_x). -^il-stja 

A603 6^ ^ ^^-^^ AdATA.! fij LATA.x) f^$t 

^4?.M#-f-^^:Jf B604 BCLATB.! 

LATB_x)>ia^^#. 

t^'*f#St^B604#id^^^;ft^#:^,#^*^t^A603 

^ ^ - <fc - >^ 4L># . # ^ Ai^^#^ t B604 
t fi^&^«.igi#-f-«^AiiH&'^t 605. 
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605 ^^^tffiiS;it*(Cl n Cx). 

11 ****** I„bl I„b2 4 sn SW3 

ft!/: f *" * ^ OFF .t, S»2 

^ Sw4:lt^v^ ON. 

^ SWI ^ SW3 A ON ^. t Ic A^t afc^ 631 aiit SWI ;^ SW3 Ifr 

sir2 Tis^alj*,. IS) ^itit SW4 A»*tft-f « si ««t yi s] 

^ S 1 7. 4 - >h^^ 48 ^^j-^^ 2t t 605 65 ^ ;t t ^iSiX % ^ 
^-ft -f ^ 1 Ic % i$ ife .{i . 

-f-^M^ t 641 t-^^^t^^^ 642 j^->^^Jt^ 643. 'JL^^if 

^^Ei^A^fe'fir-f-^IK^tig" 641, Bt^-fr-?- CLK ^^^J^}f^-f 
SP *«rA$J^^^#^ 642 A^^Bt#-f . ^^H'^ 643 ^#j^it 
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f TFT ^^^^5^ TFT tSfr^^J-Sp-f^it ON, it?t# 643 iifr^tfe 
8 

Si, Vi,3|A*|-*l^-f-^ Gaj,^^^#*L^-!-^ Gbj. I5t*l^ 

-f-^ Si 4 ^ A«*t.#-?^^ Gaj ^ Gb j ^X. T 

Si Gj ^n^^B^-^m^ 182 $1 

102^ 103i^*)>f^4.|^-^^TFTj^^^ff-j^ TFT. 104^ 
105 ^^l-R^t TFT ^ EL TFT. 

^-.^^ TFT102 6^»;fe.£jfpjfe*lE4L-itit-^ii:#i5&^ 190 
Si,i?&^-Eiaitii#fie.^ 183 ii:#i>Jt3fc4^^j 
TFT104 6^->h«*lS. f^:^^^ TFT103 6^»*lKi^iS*l&4L-aait 

183 J ^ '^mi TFT104 6(Fife*LE,^&;«-E ^#f«J 
i^-^K.^ 184it.?&ii#?iJ— ^;^:feL«L^ 185. ^feK.^ 185 6^-^^ 
^^'^'A^^] TFT6^;^^t^. 

X^^-ft -f- ^ Ga j 6^ ^ ^ ^ - TFT102 ^ ^ - 
5f^^ TFT103 6^**L%*1. 

tJ$^Vi6^-^^i^**Lg&^185«^-#^t:4, t<^^^-4^ 
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it-^^^m^ 186 ^^^J Eim^ TFT105 fi^i$*LE.EL TFT105 
¥jm^^^^$^-A-tt^U. 181. '-^^E^#:».'ft-!-^ Gbj 
5 EL TFT105 fi^^^L^^lfit'ft^. 

^^^^m-^i^A^^^^ 1 JiJ 7 I 
9 

ii-^ife^^J^#ii.;9 -f >$^i^!a6^iLit^-ff TFT 

; TFT^ka^^«f.t-iF^6^ TFT6^^»t-^^;^r;9i^^|t^6*fTFTfi^ 
t^#JlS 21A,>^->^J^4#Jl<5001±^-#^^^^^^- 

5001 AM^mj^siLk^^^^m^iSLk^^^A¥i.t^(^^ 

: (Corning Incorporated Corning#7059 

■ Corning#1737i^^.4>S^^E5002^^:^;lL^ SiH*, NHa^ Hzititf i 
^i^ CW^M lOfll 200nm^>fe(^^^ SO ^ lOOnm) 6^->ML|l.>(t. 
2o: JtgM 5002a SiH^^NjOiiit^^^^ CVD^ilfi^ 50 200nm 
^B^i^^A 100 150nin)6^->M^^4tJ^gj^ 5002b 

^A^4fc^-^'f*<;& 5004$J 5006. ^^^^^M: 500m 5006^16^ 
^>^^25fiJ 80nm(^Jf>l:30^«J 60niD). ^^^«-f -f-^#iH-6^i^#iSL 
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100 fij 400mJ/cm'(jJ^^>ft^ 200 f!) 300inJ/cm') . -hlk^^ 
YAG ^^§,^i^^*-<^:i§i&.#JL#l!cH'#.3&^i^&^^ 30 $J 
300kHz. 300 H 600mJ/cm'(^^>(i;^ 350 $)J 

500mJ/cm'). M.^^^^A%Jt^ 100 1000 m m ^tSp A 400 Mm 60 

:^t^^-i^^A 50lij 90%. 

^t^J^-^*^€^^M 5007, Mt^AkMi^^^M: 5004 
I'i 5006.^*L^^f JBiSOOT^itit^^-^^CVD^;!^^^!.^^!^!!! 40 
10 i 150nm^^6^'i-J*6^^^gj^^j$.6§.^;*L^;3fei^i|ti^^T#>l7& 

^^^J^^Mf^^J^^m,-^^^$^^^ CVD ^il^J^.^^t# 
TE0S(Egti;S.;§j^i^^)^ 02)a^#i#^^.£i^&S.^ 40Pa.#;l. 
&M.^1.^200nAOO-C,^^jSiZ;^^^itlZ,5mz,^^^¥j^^ 
0. 5 ^ 0. aw/cm'. *»J*^J^6^^4ti^^M>^^J&^>^ 400 
ill mO'Cr^St^il^^y:i^m^^^^l^^^K-iS-¥j^']k, 

5007 ±S^j«..£:??y*^A**Lt*l60^--^t?| 
i 5008 5009. J^^^i^mf.^'-^^M-mSOOS A 

M-M.^ 50 $j lOOnm ^ Ta ^M. f 5009 ^M-^^ 100 

HJ 300nia6^ W^JBI. 

^iJLT.^^L Ar Xe^ Kr .^j^ Ta ^ JSk^^ i^i M :^ . jt 

TaflJ^l^g:. >f!£.a;fgt60 Ta ^Mfi^ t j^^^;! 20 M Ocm. 
^,^P^ t6^ Ta 180m n, ;f:xl^«|»:#*L% 

*l.^^^M^*it^a#t6^Ta ^ JBl^ii 6^ k^^i^ A 10 fij 50nm 
J^M^J^. St$L^ a ;ta 1 6t Ta gi^. 

itit^ CVD ^^J^ WgM. ;^.t^^«55|5^j'tti5LT,W g^'jit^^/T^f^^EB. 
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^. B A. $.^^ikM^^ W ^I^H^^M ^^it 99. 9999%fi^ W|e^ , 
#J-J^/^^E^jL^^tfi^^t"aAjE|L^^j^6^ WSjSI. it#-5r J5i#5!l 

>?-f t«^^--f^%^S^ 5008 ;! Ta gM, -^tg 

M 5009 A W^J^.^^#-^;t#j^6^FP.#]. Ti-x^^giieiT^tjiiJfi^ 
'^'l^iGt^A-f-tflf^.-aMt &^ Ta. W,Ti,Mo,;Al ^ Cu 

t >/rii.^^h, ^ -f f ^ ^-1^ t ^M^^fi^^i&^xt^'^ fe^ : ^ 

— ^tgJB^ 5008 ^^t.^e4£(TaN),f--!^%^JBi 5009 W;$- 
-f^tflSlSOOSi^^lL'fcla (TaN) , $^^^^0,5009 M:iil^$ 
-^t^m 5008 |i.-«S^(TaN), 5009 Cu. (S 

21A) 

^ CI, a-^j^^fefe ^ IPa 500W fi^ 
RF(13.56MH2)^&4^. (^#^) - >h lOOW 

RF(13.56MHz)^&4, ^l*-tJi*>->^^^6^^<fe3L%;£. CF, 
^ CI2 6^ -ia^ilb ^, ^^n¥i ^MM W ^ J^^ Ta g J^, 

tii>5^il#>t. ^^-^^6^^;!^ 15 f'J 45" . AJ^M^t^ 
20%. ^^J^^f^^itik§0ki^^^A.^A2n 4(#^rt:^^3),S 

:^il|5-:fl^4^-f-t>^ 5011 fJj 5Q15($-^^M: 5011a fJj 5015a i^l^ 
^-f^ t>g 5011b n 5015b). >^il- * -t;^*ff:feL5fe^gM 5007 vS:;^^- 
^-^^^^^M: 5011 5015 ;£J.6^ai^it#>14*J, S>J^jt^^ 20 5>J 
50njD. 
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; $!l S'* 10^' J^^/cIn^ ^^^^BniLiSi^^ 60 H] lOOkeV. n 

^(P). ^fit#^?JLT,-^%^5012I»J 5015#i&4fe-=^l3 4t|a^^#n 
^-^^'li6^^Jtitt,:lfi^ §^6#^]*^il^-*>tSiai 5017 UJ 
5 5023. ^ -^>t a ^ 5017 ^ij 5023 ^ ^ n^^t-^k^^M 
^t^i^AAl^WS^] ix 10''>^f■/cm^ (a 21B) 

^ <fc'{&^*li3g^A^^^4^-f^%>& 5025 ^ 5029(1^— 5025a f«| 
IQ 5029a3^|^^-!^^>i: 5025b H 5029b). ^it- * Jiit**L^^f 
! 5001 ySi^^^ ::-i^^^^M: 5025^ 5029 M.A^l^^^-f^M.M 
20^j 50nm. 

T?& WCls, TaFB ^ TaCle fi^ ^11-^ A ^ ^iSfc^ 1§1 . 9 A, W gfi^ 
^#t^>i^^^ O2, CF«i^Cl2^^;|SiiL>&^;^C0^F./^^:fct 

^-5^%'^6^^;tit^.*l*#*'ii4>^&^^70^ 120keVfl&lHi:& 

1 X 10'';^-?-/cni',^® 21BS^^:}^-f -l-'f^y&t^^ili^f -^^E 
:i.i*3^:J^^^6<j^Jt EJ^. ^|;^:?^4^-!=-t>& 5026 $>j 5029#:.M'^fa 
30 ^^>t;l.^604^«fi^^»t,^^--?-t>& 5026a f'J 5029a T 6^ E 
^#^^Jt7tt. il#lt^^A^^^;f 5032 $»J 5035. ^.^^ 
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J^E^ 5032 a] 5035 — t 

M 5026a H 5029a ^h%-^^M: 5026a 

5>J 5029a ftfi^f -l^#.>&t, t )<l;t^^- 

■^t>& 5026a 5029a 6^^^^#^ii)&Ji^^^. il-l^'j^'h, 
^ ^ ^ ^ ^ 6^ ^ >t j1 X> A ^ 6^ . 

22B^n^^#f ^ CHF6#^'fck*]^>^.# 

JLi^;9>fi.;^^^'fej«(RIE). itit^^ =-^&i4*tJS'ljtJ?;--f-^>g: 5025a 
$ij 5029a 6^^:J^^:^#:>^#'fcki'],5§'h^--f^t>i-:-^^-t-^>&6^$4 
E^.il#st^;JlT^=.:J^:|fe-^^>& 5036 $j 5040 — I- ^ >g 5036a 
^Jj 5040a ^I^^^^M: 5036b l»J 5040b). -^it-.* JiJ^4»fe^^f 
^ 5007 5036 fij B.^^%^A^^-f 

^n,M^■k.ilfJ 20 f!) SOnin. 

itit^^'f&*]*h^:?^Af=.^>tS:^ 5032 ^1] 5035. 
E^ 5032 ^!) 5035;^^^^^^—f.^^ 5037a il) 5040a tt^^f 
5032a 5035a, #JL^^-#jt£iai=j^f^^;tgiJ(.:t 
|Bl-&-^^A?=.|^Jtgi^ 5032b III 5035b. 

■kpn 22Cf^^,^k^^^^M: 5005 ^ 5006 A-^l^— f-t 
*^*;|r;teA-f-t#^6^^E9^jt SJil 5043 ii] 5054, ^1:^;^ p-^ 
ii TFT. ^^^^4fc-|-t>&5039b^ 5040b ^ |!a.#^ :^ # 6^ ^ # , 

TFT ^fc^ 5036 ^k^^^^M: 5004 #>^^4:->^^^J^ife^« 5200 
^>tS:^ 5043 5054 6^#^;f;r;^i^^6^i5|. iiit^ 
#^|t^.t 5043 5054 diborane (B^Hs), it 6 

I!) 2x lO^'liJ 2x 10'';S^/cm*. 

^-|^^>&t:fi:fi^^^^^^t;g: 5037 I'J 5040 ;&#i{;;§&*L t^. 
5036#7(>^4*LiJfe>^^^. 

^fk^^M^^t^ 5200 ^;&,&^7&T^*J-f^«fe.^^^QM^# 
(RTA). ;*^^i|.:»;4:^lLJf:^tii^fi^,ILJ«L^>^ Ippm 9Xy,^»A 
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0. Ippo Ji^T, 400 H 700€, 500 ^] 600C. j^j^^it^ 

^M: 5036 *J 5040 6^«.^#*l-:f ^«t5ft,ifc>^^>^^j^^(i^'^.^6^) 
% -^^^^A^^ 3 fij 100%t,6^5?;^ t 300 M 

i^S 23A;9fij^.#t^>f^7|j 100 $J 200nm6<j |L|L4tiifl^M^ 
^->i-|8l^i^gM 5055. J^tJLfSi^-^t^^^^M-'f^^^^M: 
i51i&^^M 5056. J^fiJ&^Air^$->ilBl^^#|M 5055, 
^^^^ 5056 5007 itit^#f 

^ 5057 H 5062. ii#iL^(ji^^^) 5062 4 M.itM ^ - ^ 

Mltfe^mSt^^Jfe, ^#«t#Ji3^ BCB(benzocyclobutene). nsh^ 
^itAf^^M^n^^^l^ 506 fi^-^Mti^-fr^, 

M-0:^^^M-JtAm 5mn(^iJ-^2fj 4mD). 

^t'^^^M^^ 5017 U] 5019 ^^^i^^r P ^■^%'ti6^^>tS^ 
5043. 5048. 5049 ^ 5054, ->h^Jife^ii.fije^ 5036, 

^#«.^5057fij 5062^5iit#-#^^4^i4:6^>&|^*^Sj^S^ 
^4*.^lt#6^. il-;i-J^fe^ititi«.#:fe*[>f lOOnm 
dh-A- Ti gSI.>^>t7{7 300niD 6^->h>|^ Ti ^^M-^, i?l}SLM-S,^ 

;$. ^?fc^t6^r#-^%jfe. 5064 Aiai±*^->^^;ti^? llOnmfi^ ITO 
^l^^^ifij^^^. itit^#|L^t*L 5064 ^^^^^^^ 5062 
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^ M 1 6^ t a t 2 $!| 20%6^ (ZnO) . ^t^^ 5064 
EL>t^«^f8*l, (ffl23A) 

^T^>a 23B /5t^^A->hJl>i:5b SOOnm 
(^J^^ik.^fA-^^^ikgm^S.J^^0Lf^Mf^ttiL 5064 

d^j-tij:^--^ t o . j^^ T (bank) 6*1 ^ =.>g-l9] 

EL >g- 5066 >^W:fe(MgAg t 
^)5067, ;P-I^it#jfe||.3rt5^^. EL M: 5066 6^>f >g.:feiS:S>^t 80 ^ 
200n!n(*^'&;l 100 f'J 200niii). R*l 5067 ¥i^S.^^S.J^ 180 f<J 
3OOnm(J^M>0L:;iL 200 S») 250nm). 

^il-i^t^^fel-t^^AEL>§^K;fe.,j^J:;^%^i|.t.#j& 

tt6^-#-aife60EL^:^R*L6^^^^.'^4 ^^eiH Jl ^ m^M t 

t;l#^it6^ EL Jr. ^J&iS:J.->^;t^l^l£&^t^^^^>5f:t|Lt 

EL.gr. 

ill&^itj!«l#^'ff fci^>& :CCM) , 4:1^4:-- 8^*1 (^teJJt 

RGB ELit-fr. 

EL J: 5066 -^9X^n^^^^^. :^#:6^//S^#iH-^-*l'^*L*|- 

-1- $ ;^ «r ijl;^ . - ^iC it - ^ t ^ A>&;i<^ ^ 6^ J:;!^ it. 

^t^AK*5.5067. J^^;jfe^j7<rW*L 5067i^^ MgAg, -^iiif -fc 
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^^^^AA 300nm6ilL>(t^»j^^A->h^^^^ 5068. 
it^J^ 5068 M EL 5066 /ki^^-f^^ EL tg^ 

fi'lT^'li. M.^.-lfee^M 5068 ^;fp|.!ifr#6^. 

Bj^^M^it^t . ^^^^^^^^^ Ta ^ W f^ili§fe>fr-?-^, T?& 
' lOMHz »':(Ji. 

^$^t. /9-^^^n.t#JL:^«it:>^^^^(^*»^-f}' 
»a T ^ ^ ^ /G«:i© ^ et-l- ^h^^it f: ^ ^4 6^ - * ^ 3^ a 

30- it. 

(T. Tsutsui, C. Adachi, S. Saito, Photochamical Processes in 
Organized Molecular System, ed. K. Honda, (Elsevier 
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Sci. Pub. , Tokyo, 1991, ) p. 437. ) 




(M. A. Baldo, D. F. 0' Brien, Y, You, A. Shoustikov, S. Sibley, M. E. 
Thompson, S. R. Forrest, nature395(1998)p. 151. ) 



E t E t 




E t E t 



(M. A. Baldo, S. Lamansky, P. E. Burrrows, M. E. Thompson, S. R. Fo 
rrest, Appl. Phys. Lett. , (1999) p; 4) (T. Tsutui, M. J. Yang, M. Yahi 
ro, K. Nakamura, T. Watanabe, T. Tsuji, Y. Fukuda, T. Wakimoto, S. Ma 
yaguchi, Jpn. Appl. Phys. , 38(12B) (1999)11502) 

Jitiittt^^^fi^ EL #jH-(-# Ir Ati^J^T^^'f- 
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6^ TFT 6^i-^>5-'^ J.. 

— 8002. J^HA 8001 JL^1.4-#*t.^4a- 8002 

8003. ^*J^^^^J^ 8003 Jl^^il->^i$;fet*L 8005 
8006. 8003 Ji:SlJl t»*Lt *l 8005 

^Ji^t^l 8006 ^jS.->ht*t.-f 8004. 

S 27B^-#J^>fc|^^6^;t*UTFT6^;^^Sa. ^#J^ 8101 XM. 
it**lt^ 8102 8103. ^#*L^^g^ 

8103 JL-J^il->h;f 8104. ^^^-f -?-#^^J!t 8104 Xi^ 

ffi 27C;^-#5t^6^:^;^TFT6^;|i(.^a. 820lJi^ 
J^->^i$:fe%45. 8205 ^->hj^*Lt^ 8206. J^^f^ 8201 JiJU-t 
8205 ^jfe*L^*l 8206 ^ A->h;^*L^-|^#.gJB| 8204. 

8204 J^^i(.->^**L^^gJSt 8203. ^^fe^^^ 
8203 Ji^^J^-4-4»=fet*L 8202. 

# # 4^ ^ * (polythiophene), ^ 6 ife 

(polyacety lene) , poly (N-methylpyrrole) , poly (3- 
alkylthiophene) ^ polyallylenevinylene. 
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^ . T « Hit^ # 3^-^^ poly (N-methy Ipyrrole) ¥j 

^i^^m. -sr^itit^^^ LB TT i^iS^ A-^4r poly (3- 
alky Ithiophene) ^^^^^^^m. i^X ^iti^ M ^ A-^ 
polyallylenevinylene ^^^^-^^M-S^' 

M^i^.^f-'iU^tt^^^^-^"^ (quarter thiophene), 
^f^^^^- '^'^ (dimethyl quarter 
thiophene), (diphthalocyanine) , S (anthracene) ^ T ^ 
(tetracene) . ^-##6^:^*1^ ^^^Mi^A^'J ^ 

^^^\ 12 

*t^« EL iG^6^:lifcE#^-#il:|i^C^^E#,^«J. 

^#^5d^*L, t^^^e^f ^), f ;r>2*^^^#-a-^^^® 
® (#i5'J^^^itie.«^ (^4=ii^ A (DVD) Bt^ 

a 24A4^-# EL t &^->h^h^ 2001. 

>t 2002, ->^JiVF■^^2003, #^^2004^->h«.«%A5fe 
^ 2005. ^^^^ 2003 T>J*^ffl^4CBJ«^iLife^#. S;3(rititS# 

ELS7F^^fe:fe>hAii-|:;^,TVr^ 

® 24B ^TJ^-^^t4=^^^H;fe*L. 2101, 
2102, B#.#>IS:^^ 2103. ^'(t^ 2104, ^h^^##^ 2105 ^ 
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^ « ilitit # fd^i^ il-^-l^ poly (N-methylpyrrole) 6^ 
-l-^SlJ^. ^«iiit#^il LB :9r^^j^-#f^ poly (3- 
alky 1 thi ophene) ^t^^-^^^f^^ )U ^it^ M ^ M.-^ ^ 
polyallylenevinylene fi^f ^^■^-f-#-^M. 

^M^^^^-i^^^^^-^^—i^^ (quarter thiophene), 
^^^e?^ ^ — ^"^d^ (dimethyl quarter 
thiophene), (diphthalocyaniue) , S (anthracene) ^ T 
(tetracene). ^:!^il^^^^tMM-^t^^^^n'!^^^A^}M 

12 

^6^j ® (#jj.] ^^$:^-?2.fLj^'{^L (igt^it^ ^ (DVD) HM^ 

9 24A EL^iF&^. 2001, ->M4f 4 

>4 2002. - >h S ^ 1^ 2003> - >M&>^-Sp^2004j^ - Aifefe 
^ 2005. ^^^^2003 T»':ii^^;^iLflJ6^iLjt^#. S>&iLit^^ 

^#ii^6^r;lL, it# EL S-r^^^t^^/^i^^^, TV r# 

S 24B 4>^-#^^^^S8;te*L. '&&;fe->hi'f*^ 2101. 
iF^^ 2102, a^#*:^^^ 2103. 2104. ^^^^^^ 2105 
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i 



a 2iCA-^-^^iZ.^t^, t fe^i#-2201, 2202, ^^-^ 
^ 2203,4S^:& 2204, ^h^ii#^ cr 2205 2206 f -f . 

MirF4^^ 2203 

5 S 24D 2301. 

2302, i\r^ 2303, 2304 j^->h^^h^i^& cr 2305 

^ 2302 Tk:^p^^^JlBjfi^4Lifc^#. 

S 24E ^'J^f ^-^l'^&ltigfc4*^6^'gt«iCS^t;Sttfi:^(#j5>J^ 
DVD t^it^),t 2401, 2402, A2403, 

lo; B2404,-»&^«^^I^(DVD f 2405,^>f^4l 2406,^^^ 

■^^^ 2407 f-^. A2403 X^J-tf ® l^-ft-lr. 

B2404i^m^^^#-4. M^^^^ A2m^ 32^04: -^yX^^ J^^m 

2501, -^M.^-^-^ 2502 if^'-'f -f 2503. ^^-^^ 2502 ^0. 

a 24G ^ir-^^^M^.'^t^^i^ 2601, ^^-^t^ 2602, :^h^ 
2603,:?h^it-t-^i^ 2604.^a*»»:#^ 2605. 2606, 
20 t ife 2607, -l-^i^^^^:^ 2608 2609 ^f-. S^-^^ 2602 

T ^ ^ 6^ it . 

S 24H^*-#^^ &i^^iL'^^^2701, 2702, 

; 2703.-t'«4&-A#^2704.^j^i^]b^^2705,##l^2706,#h-ipit# 
; ^feo 2707 2708 f ^. ^vS^-^^ 2703 Tii^^M^^-SSLB^ 6^ 

25: ^JLit^^t^-Sp^ 2703 •r«>^E..Il&S^II-LJl#:^fcf 

30 ^^,±.i$,i()^^iSi4i-^it^^i-i^it-^^ Internet ^t^^ 

6^*L^. EL#*j-6^'^^ai;t*.ft.it#iLitll#^ii>^f- 
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